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and stochastic effects (1% However, it is not always possible to es-

timate how these stochastic effects will affect an organism {2* It is
necessary for medical personnel to take care of their own health first,
in order to offer proper health services to their patients. In addition,
medical institutions are responsible for providing a safe environment,
both for the personnel and the patients, in order to prevent problems.
With this purpose, in areas where personnel work with radiation, the
regulation and guidelines for radiation safety have been enacted; also,
every institution has been asked to take precautions for radiation safety
within its own structures. Institutions have been making efforts to main-
tain job safety and to| protect the health of their emplovees working
in radiation areas by establishing Radiation Safety Committees within
their structures (3@ Thus, the Radiation Safety Committee at our hospi-
tal performed a study and analyzed the|protective aprons| composed of
lead (Pb) and lead-equivalent material, used for protecting the person-
nel working in radiation-related areas and the patients against radiation.
Our study was undertaken with close cooperation between the medical
personnel and the medical institution; although there have been some
similar studies elsewhere in the world, to the best of our knowledge, this
is the first such study in Turkey.. ..., o0 2

I t is widely known that{radiation|exposure may cause deterministic
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Radiation doses from chest X-ray examinations for
pediatrics in some hospitals of Khartoum State

N. O. Alatts,
A. A. Abukhiar

Department of Radiology,

Faculty of Radiologic Sciences and
Nuclear Medicine,

Ribat National University,
Khartoum, Sudan

Abstract

Introduction: Paediatrics patients deserve special attention because of the higher
radiation risks compared with adults. Objective: The purpose of this study 1s to
determine diagnostic reference level through entrance surface dose (ESD) calculations.
The overall data consisted of patients doses collected from three major hospitals in
Khartoum state. Results: 400 patients were subjected to this study. They are classified
mto four age groups, 0->1 year, 1->5 years, 5->10 years and 10->15 years old.
Anteroposterior (AP) chest X-ray examination is done for them. The ESD calculated
using Dose Cal software. The x-ray tube output for each equipment 1s measured using
calibrated 1omzation chamber (RAD — Check Plus model 06-526). The results obtamned
are high compared to international diagnostic reference levels for chest. These results
will also serve as a base line data for future settings.
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INTRODUCTION

A result of 100 years of research in radiobiology, have
shown that radiation can cause biological effects. The
biological effects of radiation are either stochastic or
deterministic.l The former concerns with any dose no
matter how small, that the potential to cause harm does
exist.® If harm occurs the damage generally becomes
apparent years after exposure.F! Probability of effect
increases with increasing dose. The latter concerns with
the immediate effects that can take place after a certain
dose have been exceeded (threshold).

The risk of biological effects manifestation is higher n
infants and children due to their young cells." In addition
to that as a consequences to their ]Dnger life expectation

Access this article online

(Quick Response Code:

Website:
E |-'-'.-'lf' E www_sudanmedicalmonitor.org
'5".'!.!3;;-1‘& o
e
ir-""? Trll DOl

10.4103/1858-5000.133018

this places an added burden on staff to attain the best
possib]e result every time.

In recent years extensive efforts have been made to
reduce the risk of irradiation detriment from all sources
of medical radiation including X-rays.’! Among these
effort is the establishment of diagnostic reference levels
(DRL’s). According to the international commission
on radiological protection, the DRL is defined as
‘the dose levels in medical radio-diagnostic practices
for typical examination for groups of standard-size
patients or standard phantom for broadly defined types
of equipment.”! These levels are expected not to be
exceeded for standard procedures when good and normal
practice is applied”.”

This smd}* deals with infants and children undexgoing chest

X-ray examination. They are grouped according to their
ages as follows: 0->1 year, 1->5 years, 5->10 years and
10->15 years old. The chest X-ray is chosen being the most
common type of X-ray examination and the projection
subject for the study 1s antero-posterior.

The major motivation of the study is to obtain image quality
consistent with the medical imﬂ.ging task particw.llaﬂ}-' in

v o § a o
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infants and children by reinforcing As Low As Reasonably e ?' . N\
Achievable (ALARA) philosophy*l and to provide guidance b39U6ID

and advice on establishment and hnplementation of DRL. %@2] B%'El GL%‘@ 9517

The ultimate goal of this work is to evaluate the radiation 3 @@ﬂﬁ’é}ﬁ

dose delivered to infants and children patients undergoing

chest X-ray examination through determination of \ Keg word
entrance surface dose (ESD). In Sudan to the best of
our knowledge, the only avaiable dosimetric data for
pediatrics are those from the chest examination done
in a single department. This work broadens the scale
by introducing busy departments i major hospitals in

Khartoum state, which show minimum workload of
15-20 patients a day.

The results presented will serve as a base line data needed
for deriving DRL’s for all kinds of X-ray examination
including fluoroscopy, computed tomography and
interventional radiography.

v o § a
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* JouartouIunu (Quantitative Data)
o %@gaﬁmm‘m%a@omvﬁé b ..

* JiduNuTotes waaIAIPINULTUCIIAY
ﬁ’] mq?%‘,ﬂ%%jiu,ﬁﬂu Table 4: Mean entrance surface dose for chest

X-ray for age group 1->5 years in some other

countries

Country Chest dose (mGy)
Khartoum 0.138

UK 0.036

Brazil 0.022
Nigena 0.028

Kuwait 0.077




ANMITTIAASTE WU......
ANMIINTIASIH BTon/keNEing AN wan1s
#1929999 Mr.... hazae (2015) A9 e
9....... 01NN/ Teun3 Aesdy $OUAL .oovevree.

FIUMIAFIA TN, AAPM NRPB EUR ICRP DRL Mr.....

Upper Exiremity 0.04 0.25 0.05-0.07 0.08 0.05 | 0.07-01 0.03
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Jouaszeu UNUULYEYE (Nominal Scale)
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* JoUaTLOU UG (Ordinal Scale)

® 9%3)18)9 %’@gaﬂmmﬂ‘smsﬂos{luﬂéﬂé’

W& IFUNTUSNS UG UNYRIANULENGINoLE

Chollip ratio

0.8+
0.6
0.4+
0.2+

0.0

Table 3: A summary of maximum, minimum,
and mean chest dose values for all age groups
under study irrespective of sex

Age group Maximum Minimum Mean dose

dose (mGy) dose (mGy) (mGy)

0-=1 year 0.368 0.031 0.057

1-=h years 0.286 0.045 0.138

5-=10 years 0.667 0.048 0220

10-=15 years 15 0.051 0.664
46
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* Jouasreiu $I9TU dUGTNIA (Inferval Scale)

* vanehe Yeuanlitosiie uTeTTaLI9TINg U

T2' =13.3 [11.2 15.3] msec |Typical (Exp) =~ LIC =256 [18.5 31.T] mglg dw |0lfaat [Exp+C) -

LIC=4.0[3.34.7] mg/gdw |Offset (Exp+C) LIC =7.9[6.9 9.1] mg/g dw

msec ) myq Fe/g dw
| TZ"Heart (msec) | Interpretation [UC imgFefgdw)  Interpretation Cove Dol (BrinfRepor| i) i1 echos Tuee RECT‘ Use ROI
T2*= 25 Normal LIC<= 3 Normal Undo ROI Offset (Exp+C)
20 =< T2*<=23 Marginal F=<LIC== T Mild
10 = T2Z*<=20 Mild to Moderate T=LIC==13 Maoderate
T2*<=10 Sewvere Overload LIC> 15 Severe Overload
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* Jouaszeu 9m3au (Ratio Scale)
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Tabkde 1. The classification of the aprons analysed according to the different criteria

The unit where the
aprons have been used

Mewborn Linit

Urology Operating Roorm
Surgery Operating Room
MNeurcsurgeny Operating Room
OWC Uit

Polyclinic - Radiography
Urgent Radiography
Fluoroscopy
Gastroenterology ERCP Unit
Basin Sitesi District Pelyclinic
Anesthesia Intensive Care
CW5 Intensive Cane

Radiation Oncology

Alsancak District Polyclinic
Second Orthopedics Unit
Urology ESWL Unit

Marhdere District Pobyclinic
Muclear kedicine
Cardiclogy Angiography Unit

Mumber MNumber
of aprons of users
1 15
17 124
4 125
5 118
12 12
5 12
2 15
2 21
5 75
1 4
1 15
1 15
2 21
2 4
1 25
1 2

1
2 17
20 47

Apron model  The age of the apron (year)

D F W 1 2 3

=1
17 =1
=1
=1
12 =1
2 =1
2 =1
=1
3 =1
1 =1

1 =2
1 1
2 =1

2

1 =2

1 =2

1 =2
2 =1
1 4 3 pairs 1

Diagn Interv Radiol 2012; 18:147-152
© Turkish Society of Radiolagy 2012 ORIGINAL ARTICLE
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How protfecftive are the |ead aprons we use against ionizing radiation?

Lead aprons

NeUnd /3156 Uné




(6)’15’10LLH@O%@HE&U%Lﬂﬂﬂﬂﬁ%’)?@)‘l}@ﬁbﬁamzﬁ?

90
80
70
60
50
40
30
20

0 || | )
F98)LbGIN 2NV6) g%’:; FOUNU
Wl $196 80 3 12




m'-moaea@o%’@ﬂazﬂazmﬂmﬁ%ﬁm@oeﬁamz

90

80

70

60

50

40

30

20

10

0

TREILLEN

al
ANUA

IREINL

b G130

80

v o
ﬁ]@ﬁ/ﬂTG\?l SH.Q3

12

U
(- %4

19

58



mﬁs’wasa@e%'@ﬂazﬂﬁzmﬂﬂ'ﬁ%'vgmaoeﬁamzﬁa

T EREGn

W #4nve

wl 599

| s98wWy

59



esu'amam‘s%wswzﬁﬁ@ga
1. 46213 Tﬁaﬂu%m@%y:

)
&~

2. wuasioua T Sucaay

3. ¥16avRle u3ATz

4. e%'aea"wé’u%'@aga%%@@‘i‘aem
S. sUFaUNYUNUD1989 UTD dUS)..
6. aafu WaIIU



UIGNTTUNINIETHUEATIA Ultrasound

TA.ATINYIINT ¥ 61




e | -

- =

e g, *ﬁ‘hﬂ’ =
— - — : : % 2550

ADL5DY LASRINBIAAITNUUN

fuaualag M) la deuu

4. @5V uneumsiszay

= 9/ q 9/
wionlFau




@mqﬁ'um AUIY

UNFIFNITbWNE]
Tyoneuiawlstion 2. 9ouwiy

N0 5A.ATLNYTINT WY HBED

0]




11108 3







GNF9N ... bAGIUTLNNTINAUNGNWUUUNUTUNIN
VS ULeN 916 10 X 12 949 U 6 theils

7

6

S

4

3

2

1

0)

#1 #3

W asuaEnUIn 1 ) 0 2 1 6
W S98661N 0 2 0 1 ¢ 2
M Y09 0 1 7 o 3 2 1




iUlueuseitasy

B1TIAFOUG UGN

T T

IP Plate Cassette

Front Back







Uszedium S-value
LLAIUSUNNW # 1 2 3
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205 201 200
A41993347 199 201 203
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‘;7;‘@.““ T s (WA W B
s IANM LAY IA.ATANYIINT WIYWIUBY

69




weiusumw | Fuendfirimaneass §wisu Uniformity Ja@n ROI
# Week Mean SD
! 964.39 79.72
2 1004.48 79.58
A41993347/ 3 989.76 63.80
ik \\
e e
> F A, I'J*rrnrn
s eaSiEk S LS
, S0 e F e S
i f/
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Automatic Current Selection : ACS

Exam Information

47230
May 06, 2014, 11:0Z:42
778.6  why*on

Ectimated Dose Savings: 4%

CTDIwal
Hode [wly] | [why*on] | Type[cw]

0.0z HELD le CM
Helical I BODY 3 CM
Stationary Z.50 BODY 32 CM
5 tracker Stationary |NfL 0 120| Z3.40 3.4 | BODY 32 CM
& LRT. PHLSE Helical 11,20 BODY 3 CM
7 UV PFHASE Helical 963 BODY 3Z CM

# Description Grcan Phanton
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Operational Topic

Optimal protection by lead aprons against ionizing radiation requires
adequate quantitative models for determining their efficacy.

W. Stam and M. Pillay*

Abstract: As a sequel to the article by Ken
Lambert and Tara McKeon, we propose a
model by which defects in lead aprons may
easily be evaluated on a routing basis. The
mtodel is applicable to lead aprons of various
lead equivalent Hicknesses. As recommiended
refection criferia, we have used the concept of
additional dose that an individual might
receive due to defects in the lead (Ph) apron.
The model has beent implemented as an an-
st queality check in a large medical facility.
In this article we consider only dose-related
rejection criteria, since financial aspeets re-
lated to ALARA have already Beent addressed
in the abovementioned article. Health Pliys.
95(Supplement 2):8133-5136; 2008

Key words: operational topics; occupational

sdfety; dose; medical radiation

INTRODUCTION

In order to keep the radiation
dose received by hospital person-
nel under normal working condi-
tions as low as reasonably achiev-
able (ALARA), lead aprons and

e Module_5_2_Zoter...ppt e zotero.ppt

Inspection of Lead Aprons: A
Practical Rejection Model

tribute significantly to the radia-
tion burden of the wearer.

However, local defects may not
necessarily lead to gross changes
in the radiation dose received by
the wearer. For this reason the
location and size of defects are
important in evaluating whether
a lead apron will need replacing
or whether it will require more
frequent control. It is recom-
mended to submit lead aprons for
inspection at least once a year. In
order to quantify any defect de-
tected, we need to know both the
size of the defects and their loca-
tion. In the quantification of a de-
fect we also need to know the lead
equivalence of the apron. Finally,
the type of lead apron, e.g., single
or double layer, is important.

In this article we describe a
method by which uniform rejec-

&3 ®] vancouver-Refere..doc A

apron, we introduce the term
“additional dose.” The additional
dose is defined as the dose that
the wearer receives above that
which is normally expected for
a given transmission and when a
tear in the lead apron exceeds a
given limiting value. To achieve
this limiting value we assume
that the additional dose is lin-
early related to the size of the tear
in the apron. The additional dose
is, therefore, the dose which will
be received above that which will
normally be expected if there was
no defect.

The effective dose for a lead
apron with a defect with an area a
is given by eqn 1:

a
E. (a) = w‘xHxTx(l _E]
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Fundamentals of Clinical Research

for Radiologists

Craig A. Beam’
C. Craig Blackmore
Steven Karlik

Caroline Reinhold *

2

Received July 14, 2000 accepted without revision
July 18, 2000

Series editors: Craig A. Beam, C. Craig Blackmore,
Steven Karlik , and Caroline Reinhokd.

This s the infroduction fo the series designed by the
American College of Radiology (ACR), the Canadiian
Association of Radiologists, and the American Journal of
Roentgenclagy. The series, which will wltimaely

22 articles, is designed to progressively educate
radiofogists in the methodologies of rigonous clinical
research, from the mos! basic principles to 3 level of
considerable saphistication. The articles are intended fo
complement interactive soffware tha permils the wser fo
wavk with wial he or she has learned, which is available
on the ACR Web site fwww.acrorg).

Project coordinatar: Bruce . Hillman, Chair, ACR
(Commission on Research and Technology Assessment.

"Department of Radiclogy, Medical College of Wisconsin,
8701 Wateriown Plank Rd., Milwaukee, W1 53226 Address.
correspandence o C. A Beam.

? Department of Radiology, University of Washington,

3PS Ninth Awve., Box 359728, Seattl, WA 08104,
Diagnostic Radiology and Nuckear Medicine, Universityof
Western Ontario, London Health Sciences Center,
University Campus, 33% Windermere Rd., London, Ontario
aA 5A5, Canada.

A Department of Radiclogy, Monéreal General Hospital,

Research is the “eccentric wicle” of
radiology: The specialty acknowledges
“his™ presence, brings “him” owt af
appropriate imes 1o be viewed and
admired, and, when the mood strikes,
pays  homage o “his” imporiance.
Hovwever  the  specialty has  alwans
treated research at arm's length, outside
the greater: clinical concerns of orga-

nized radiology (1.

T he preceding telling quote was ut-
tered by Charles Putman and comes
from a special article reporting the

findings of the 1991 Radiology Summit Meet-
ing [1]. This meeting, one in a series of annual
events sponsored by the Intersociety Commis-
sion of the Amencan College of Radiology
(ACR), was held in Asheville, NC. For this
meeting, radiology leaders from the United
States and Canada were ivited o discuss the 1s-
sue of how to mprove the research performed
by radiologists. Obwiously, the podnt of the quo-
tation is that leaders in radiology think it 1s time:
to assign research a role greater than that of just
the too often ignored and impotent relative.

The group reached the consensus that re-
search has important intrinsic values both to the
specialty and to individual radiologists and
made the following recommendation [1]:

To improve understanding of the
value and methods of research, all train-
ees and faculty should receive basic

instmiction i critically readine the medi-

Editors’ Introduction to the Series

TheValue of Research to Radiology

Examples of the value of research to the spe-
cialty of radiology are not hard to find. The inti-
mate synergistic relationship with technology 1s
obwvious, Isn’t it equally apparent that research 1s
the means by which radiologists maintain lead-
ership of technical nnovation and utilization?

From a more pedestrian perspective, research
can be seen as a means to protect and expand
“urf™” As an example, corsider the fact that re-
search by radiologists in minimally invasive
therapies, and development of these techniques,
has allowed radiologists to assume a dominant
role in this area. However, many believe that
this area of interventional radiology 18 currently
at risk of being swallowed by the surgical spe-
clalties. Active research and continued leader-
ship in innovation and technology improvement
by members of our specialty will help radiology
maintain a primary role and prevent the attrition
of the many areas of radiology practice.

Finally, from a loftier perspective, research is
essential for practicing good medicine. We all
have anecdotes about how cautious we must be
in drawing conclusions from limited and sub-
Jective expenience. For example, because we
have diagnosed a case of pericardial tamponade
from CT findings does not mean that CT is the
imaging modality of choice for this condition,
or that all patients at risk for pericardial tampon-
ade should undergo CT. Good medicine re-
quires decision making based on evidence, and
research is the method by which this evidence 15
acquired, synthesized, and put into action.

Komefimes this nattern of research is codified
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